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Abstract

Much progress has been made in understanding the subcellular events of the human lung
injuries after acute exposure to environmental air pollutants. Most of those events represent
oxidative damages mediated by reactive oxygen species such as superoxide, hydrogen pero-
xide, and the hydroxyl free radical. Recently, nitric oxide (NO) was found to be endogenou-
sly produced by endothelial cells and cells of the reticulo-endothelial system as endothelial-
derived relaxation factor (EDRF) which is a vasoactive and neurotransmitter substance. To-
gether with superoxide, NO can form another strong oxidant, peroxonitrite. The relative im-
portance of exogenous sources of NO/NO. and endogenous production of NO by the EDRF
producing enzymes in the oxidative stresses to the human lung has to be elucidated.

The exact events leading to chronic irreversible damage are still yet to be known. From

chronic exposure to oxidant gases, progressive epithelial and interstitial damages develop.
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Type 1 epithelial cells become thicker and cover a smaller average alveolar surface area
while thpe II cells proliferate instead. Under acute damages, the extent of loss of the alveo-
lar epithelial cell lining, especially type II cells appears to be a good predictor of the ensuing
irreversible damage to alveolar compartment. Interstitial matrix undergo remodeling during
chronic exposure with increased collagen fibers and interstitial fibroblasts. However, many
of these changes can be reversed after cessation of exposure.

Among chronic lung injuries, genetic damages and repair responses received particular at-
tention in view of the known increased lung cancer risks from exposure to several air pollu-
tants. Heavy metals from foundry emission, automobile traffics, and total suspended particu-
lates, especially polycyclic aromatic hydrocarbons have been positively linked with the deve-
lopment of lung cancer. Asbestos in another air pollutant with known risk of lung cancer
and mesothelioma, but asbestos fibers are nonmutagenic in most bioassays, Studies using
the electron spin resonance spin trapping method show that the presence of iron in asbestos
accelerates the production of the hydroxyl radical in vitro. Interactions of these reactive oxy-
gen species with particular cellular components and disruption of cell defense mechanisms
still await further studies to elucidate the carcinogenic potential of asbestos fibers of diffe-
rent size and chemical composition.

The distribution of inhaled pollutants and the magnitude of their eventual effects on the
respiratory tract are determined by pollutant-independent physical factors such as anatomy
of the respiratory tract and level and pattern of breathing, as well as by pollutant-specific
phyco-chemical factors such as the reactivity, solubility, and diffusivity of the foreign gas in
mucus, blood and tissue. Many of these individual factors determining dose can be quantified
in vitro. However, mathematical models based on these factors should be validated for its

integrity by using data from intact human lungs.
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